Prevalence of diseases related to chemical contamination of the environment, including food products, among various population group is still a vital issue. A child's body is the most sensitive to influences exerted by environmental contamina
Introduction. Nowadays quality and safety of food products are pressing issues and serious efforts are required to solve them, both by biochemists, microbiologists, and toxicologists, and by manufacturers and sanitary-epidemiologic authorities as well. As per data provided by the Federal Russian Institute of Nutrition, healthy nutrition can prevent up to 80% of cardiac infarctions, strokes, and diabetes [1, 2] .
Food manufacturing technologies, chemistry, microbiology, and biotechnologies are constantly developing and it leads to creation of new food additives and GMOs that appear on the market in large quantities. And growing anthropogenic contamination of the environment calls for legal regulation performed by the state over relations in the sphere of providing food products safety and quality including sanitary-epidemiologic surveillance; when it is necessary, and especially when it concerns children nutrition, requirements to food products safety are to be toughened [3] [4] [5] [6] [7] [8] .
Nutrition is a key factor in preserving and improving population health; this postulate is fixed in the most significant state documents such as "The RF Food Security Doctrine" and "Fundamentals of the RF state policy in the sphere of healthy nutrition for a period up to 2020" [9] . Rospotrebnadzor presented the state viewpoint at the UN General Assembly on nutrition in September 2016 in New York: "when we solve issues related to sufficient and balanced nutrition, it is absolutely unacceptable to allow elevated health risks caused by microbiological and chemical contaminants in food products. Contemporary tools for risks assessment should give grounds for building up national strategies and plans aimed at fight against malnutrition in all its forms and at providing food safety and quality".
Special attention should be paid to the most vulnerable population groups, such as children and teenagers. A child body is highly sensitive to chemicals; multiple research proves that a share of children with various health disorders is substantially higher on urbanized territories. Recently there has been a negative trend related to increased burden of heavy metals (Pb, Cd, As, and Hg) contained in food products on a child body [10] [11] [12] [13] [14] . Significant contamination of food products exerts negative impacts on proper functioning of systems in a growing child's body; it primarily influences the cardiovascular, hormonal, immune, nervous systems, and blood. Chemical contamination of food products exerts adverse impacts on children's physical development, causes strain in adaptation mechanisms and makes functional parameters go down [15] [16] [17] [18] [19] [20] [21] .
Our research goal was to hygienically assess safety of basic food products used in nutrition provided for children and teenagers in Orenburg over [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] . Risk assessment was performed as per the complete chart and included four stages: hazard identification, assessment of exposure to chemicals, assessment of "doseresponse" relationship, and risk characteristics. Assessment of exposure assumed two exposure scenarios. The first scenario was aimed at assessing actual dose burdens borne by children at their schools, that is, it covered only food offered to children at educational establishments. The second scenario quantified exposure levels with determined concen- trations and calculated doses of exposure to chemicals in food products sold in retail networks taking into account standard coefficients and calculation values as well as statistical data on consumption of basic food products. Risk characteristics for non-carcinogenic chemicals was calculated by comparing actual daily exposure (daily dose) with a reference dose or concentration; such characteristics also included calculating hazard quotient and hazard index that took into account impacts exerted by different chemicals on the same target systems and organs. When HQ (HI) was equal to 1 or lower it meant there was a negligible risk of hazardous impacts; when HI (HQ) was from 1 to 5, it meant a risk was average; when HI (HQ) was from 5 to 10, a risk of non-carcinogenic effects was high.
Results and discussion. Food products contaminated with foreign chemicals can become a source of chronic contaminants accumulation in a body and lead to a decrease in quantities of essential substances due to oxidation. Such food products are actually hazardous as a growing child's body is extremely sensitive to penetration of abiogenous substances that produce adverse effects on a child's development and functioning of the most significant systems in a body, namely the immune, nervous, and genital ones. Nutrition safety was assessed as per 8 food products groups with such hazardous chemicals identified in them as nitrates, heavy metals (Pb, Cd, Hg, As, and Cu), pesticides, chloramphenicol, and histamine.
We analyzed results of laboratory examinations and revealed that contamination levels differed in various food products groups. Thus, meat and meat products, milk and dairy products, fish and fish products, vegetable oil and butter were the most contaminated (100%-75%); the next rank place belonged to fruit and vegetables, grain, sugar, and confectionary. The analysis allowed us to determine average daily doses of contaminants (mg/kg) consumed with food products and it substantiated assessment of non-carcinogenic risks for children's health.
According to the first exposure scenario, we assessed non-carcinoigenic risks caused by chemical contamination of food products consumed by children at their educational establishments. On average, 98-99% children attending educational establishments in Orenburg were offered cooked meals and it allowed us to perform authentic assessment and minimize uncertainty errors.
We assessed non-carcinogenic risks caused by chemical contaminants consumed with food products in dynamics over a long period of time; the assessment results revealed that risk value as per priority contaminants was close to minimum over recent years (HQ ≤ 1) (Figure 1) . The greatest total noncarcinogenic hazard quotient was detected as per 1) nitrates that were mostly consumed with fruit, vegetables, meat, and meat products; 2) Hg, mostly consumed with fish and fish products (44%), fruit and vegetables (22%), meat and meat products (19%); 3) As, mostly consumed with milk and dairy products, meat and meat products, fish and fish products (43%, 23% and 18% respectively). The next rank place was taken by Cd; this contaminant was mostly consumed with vegetable oil and butter, meat and meat products, fruit and vegetables (45%, 29% and 13% respectively) Figure 1 . Dynamics of non-carcinogenic effects caused by contaminated food products consumed at educational establishments (HQ)
We calculated non-carcinogenic hazard indexes taking into account that different contaminants can exert their adverse impacts on the same target organs and systems. the greatest exposure risk was detected for the cardiovascular system (HI cvs =4.99). The second rank place was taken by risk for the hormonal system (HI horm. =4.56); risk for the CNS took the third place (HI cns =3.23). Risks for blood followed (HI blood =3.18); the next was risk for the immune system (HI immune =2.99), the nervous system (HInerv=2.28), and kidneys (HI kidneys =2.28) (Figure 2 ). The second exposure scenario involved food consumed by children and teenagers beyond their educational establishments, that is, food consumed at home. Home meals satisfy from 40% to 60% of the overall daily need in nutrients and energy. In this scenario, exposure doses were calculated on the basis of examination results obtained for food products distributed through retail networks in the city, and safety and quality parameters as well; they were calculated as per a standard formula for calculating an average dose for food consumption in families with low middle incomes.
We assessed non-carcinogenic hazard indexes for meals consumed beyond educational establishments and detected that the first rank place belonged to risk of impacts on the hormonal system (HI horm.= 2.8); the second one, risks for the CNS (HI cns =2.0); the third one, risks to kidneys (HI kidneys =1.63); risks for other organs and systems followed (Figure 3) . We should note that non-carcinogenic risks caused by meals consumed beyond educational establishments were 1.5-2 times lower than those caused by food consumed at such establishments.
Lower risks caused by consumption of chemicals with food products bought in retail outlets than those caused by food consumed at educational establishments are primarily explained by poorer laboratory support provided for monitoring over quality and safety of food products; this poorer support doesn't allow to reduce errors of uncertainties in risk assessment. It is also confirmed by official statistic data on shares of food samples not conforming to hygienic standards as per chemical contaminants concentrations; they amounted to 0.64% in 2014, 0.55% in 2015, and 0.56% in 2016 in the RF in general, and to 0.1%, 0% and 0.06% in Orenburg respectively. At the next stage we assessed total noncarcinogenic risk for critical organs and systems caused by chemical contamination of food products, both consumed at educational establishments and distributed by retail networks in the city. We detected high risk for the hormonal system (HI=7.4), the CNS (HI=5.2), and the cardiovascular system (HI=5.8). Average non-carcinogenic risks were detected for the immune system (HI=4.6), the nervous system (HI=35), kidneys (HI=3.9), and blood (HI=3.6) (Table) .
There has been a growth in primary morbidity among children over the last 2-3 years at the population level; thus, morbidity with the circulatory system diseases has went up by 39.7%; the nervous system diseases, by 24.3%; neoplasms, by 8.9%; injuries and intoxication, by 2%; the respiratory system diseases, by 1.6%; eye and its accessory apparatus diseases, by 1.3%. Primary morbidity among teenagers has also grown as per several nosologies; morbidity with digestive organs T a b l e Risks of non-carcinogenic effects produced on children's health by chemicals consumed with food products diseases has increased by 50.9%; the nervous system diseases, by 40,6 %; blood and bloodmaking organs diseases, by 30.2%; the musculoskeletal system diseases, by 13.7%; ear and mastoid diseases, by 13.3%; neoplasms, by 8.3%; injuries and intoxications, by 6.2%; the circulatory system diseases, by 0.9%.
Conclusions.
To sum up, we have detected that food products contamination causes high non-carcinogenic risks for the hormonal, cardiovascular, and central nervous systems in children and teenagers and it can lead to health disorders among these population groups.
Uncertainties in assessment of risks related to chemical contamination of food products consumed beyond educational establishments are 1.5-2 times higher than those occurring during assessment of nutrition provided for children and teenagers at their educational establishments due to qualitative laboratory control.
Given all the above-mentioned, we think it is necessary to update regulatory and methodical support for monitoring over quality and safety of food products as a part of social and hygienic monitoring as it will eventually allow to take into account all factors that influence validity of risk assessments.
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